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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an operating 
condition determining device of an internal combustion 
engine capable of simply, quickly and with good accuracy 
determining the operating condition of an internal 
combustion engine represented by an opening and 
dosing state of an intake and exhaust valve. 

SOLUTION: In this operating condition determining device 
of an internal combustion engine, the operating 
condftion of an internal combustion engine 1 for 
performing one cycle of combustion by a plurality of 
operating strokes in a combustion chamber is determined 
according to the opening and dosing of an intake valve 
3a and an exhaust valve 3b depending on the rotation of 
a crankshaft 12. The device is provided with a cylinder 
pressure detecting means 11 for detecting the pressure 
PCYL1, 2 in a plurality of cylinders at a plurality of 
crank angles in the same operation stroke, a combustion 
chamber volume calculating means 5 for calculating the 
combustion chamber volumes VCC1. VCC2 
c orresponding to the pturafty of crank angles, a 
pressure determining index calculating means 5 for 
calculating a pressure determining index m showing the 
change state of the cylinder pressure PCYL in the 
operation stroke according to the cylinder pressure 



PCYL1, PCYL2 and the combustion chamber volume 
VCC1 , 2. and an operating corxition determining means 5 
for determining the o p erating state of the internal 
combustion engine 1 accorolng to a pressure determining 
index m. 
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(54) OPERATING CONDITION DETERMINING DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an operating condition 
determining device of an internal combustion engine capable of 
simply, quickly and with good accuracy determining the 
operating condition of an internal combustion engine 
represented by an opening and closing state of an intake and 
exhaust valve. 

SOLUTION: In this operating condition determining device of an 
internal combustion engine, the operating condition of an 
internal combustion engine 1 for performing one cycle of 
combustion by a plurality of operating strokes in a combustion 
chamber is determined according to the opening and closing of 
an intake valve 3a and an exhaust valve 3b depending on the 
rotation of a crankshaft 1 2. The device is provided with a 
cylinder pressure detecting means 1 1 for detecting the 
pressure PCYL1, 2 in a plurality of cylinders at a plurality of 
crank angles in the same operation stroke, a combustion 
chamber volume calculating means 5 for calculating the 
combustion chamber volumes VCC1, VCC2 corresponding to 
the plurality of crank angles, a pressure determining index 
calculating means 5 for calculating a pressure determining index m showing the change state of the 
cylinder pressure PCYL in the operation stroke according to the cylinder pressure PCYL1, PCYL2 and 
the combustion chamber volume VCC1, 2, and an operating condition determining means 5 for 
determining the operating state of the internal combustion engine 1 according to a pressure 
determining index m. 



.in- '.ran 



a) 




*<iaw if cc jew?] ■ 



LEGAL STATUS 

[Date of request for examination] 29.1 1 .2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAr2aG7gDA414256950Pl.htm 1/31/2006 



JP,2002-256950,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not 
damages caused by the 



responsible for any 

use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is operating state judging equipment of the internal combustion engine which judges the 
operating state of the internal combustion engine which bums 1 cycle according to two or more actuation 
strokes by the combustion chamber by closing motion of the inlet valve and exhaust valve according to 
rotation of a crankshaft. A cylinder internal pressure detection means to detect two or more cylinder internal 
pressure which is the pressures of said combustion chamber, respectively by whenever [ within the same 
actuation stroke / two or more mutually different crank angle ], A volume-of-combustion-chamber 
calculation means to compute two or more volume of said combustion chamber corresponding to whenever 
[ two or more crank angle ], A pressure judging characteristic calculation means to compute the pressure 
judging characteristic showing the change condition of said cylinder internal pressure in the actuation stroke 
concerned based on said two or more cylinder internal pressure with which it was detected and said two or 
more computed volume of combustion chamber, Operating state judging equipment of the internal 
combustion engine characterized by having an operating state judging means to judge said internal 
combustion engine's operating state based on the computed pressure judging characteristic concerned. 
[Claim 2] Operating state judging equipment of an internal combustion engine according to claim 1 with 
which said operating state judged by said operating state judging means is characterized by being the 
switching condition of said inlet valve and said exhaust valve. 

[Claim 3] Operating state judging equipment of an internal combustion engine according to claim 2 
characterized by said internal combustion engine having two or more gas columns and the **** device in 
which operation of some gas columns concerned is stopped by suspending actuation of said inlet valve of 
some gas columns of two or more gas columns concerned at least according to operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operating state judging equipment of the internal 
combustion engine which judges the switching condition of an internal combustion engine's operating state 
especially an inlet valve, and an exhaust valve. 
[0002] 

[Description of the Prior Art] What was indicated by JP,6- 146937, A is known as this conventional kind of 
judgment equipment. This internal combustion engine has the **** device in which some gas columns of 
two or more gas columns are stopped by suspending actuation of that induction-exhaust valve, switches 
according to this **** device between the **** operation mode which stops some gas columns, and all the 
cylinder operation modes that operate all gas columns, and is operated. Judgment equipment is used for 
judging whether the change-over to all cylinder operation modes from **** operation mode was completed. 
With this judgment equipment, while setting up the inlet-pipe internal pressure which should be obtained by 
all cylinder operation modes as a judgment map value according to whenever [ engine-speed and throttle 
valve-opening ], specifically, it is judged by comparing with the judgment map value corresponding to 
whenever [ engine-speed / at that time /, and throttle valve-opening ] the inlet-pipe internal pressure detected 
at the time of a judgment whether the change-over to all cylinder operation modes was completed, a change- 
over ~ when it judges with it being incomplete, a combustion control is maintained for **** operation 
modes. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional judgment equipment mentioned 
above performs pressure variation within the inhalation of air [ judging / of all cylinder operation modes and 
**** operation mode / change-over ] according to actuation and the idle state of an inlet valve as a 
parameter, and since the part of the volume of an inlet pipe and its pressure variation are blunt, it has the 
problem that the responsibility of a judgment is not good. Moreover, since inlet-pipe internal pressure does 
not become settled uniquely only in actuation and the idle state of an inlet valve and changes with whenever 
[ rotational frequency / of an internal combustion engine / or throttle valve-opening ] a lot, according to 
whenever [ rotational frequency and throttle valve-opening ], it has the judgment map value again, it needs 
to set it up, and the setup is complicated [ internal pressure ] so that conventional judgment equipment may 
see. Moreover, even if it performs a detail setup of such a judgment map value, for example in the heavy 
load field where whenever [ throttle valve-opening ] is large, since the difference of the inlet-pipe internal 
pressure to whenever [ same throttle valve-opening ] is small between all cylinder operation modes and 
**** operation mode, the precision of a judgment is low, and there is a possibility of producing an incorrect 
judging. 

[0004] This invention is made in order to solve such a technical problem, and it aims at offering simplicity 
and the operating state judging equipment of the internal combustion engine which can judge with a quickly 
and sufficient precision for the operating state of the internal combustion engine which makes the switching 
condition of an induction-exhaust valve representation. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, invention concerning claim 1 By closing 
motion of inlet- valve 3a according to rotation of a crankshaft 12, and exhaust valve 3b Are operating state 
judging equipment of the internal combustion engine which judges the operating state of the internal 
combustion engine 1 which burns 1 cycle according to two or more actuation strokes by the combustion 
chamber, and by whenever [ within the same actuation stroke / two or more mutually different crank angle ] 
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A cylinder internal pressure detection means to detect two or more cylinder internal pressure PCYL1 and 
PCYL2 which is the pressures of a combustion chamber, respectively (cylinder internal pressure sensor 1 1 
in an operation gestalt (in the following and this paragraph, it is the same)) () A volume-of-combustion- 
chamber calculation means to compute two or more volume VCC1 and VCC2 of the combustion chamber 
corresponding to whenever [ two or more crank angle ] (ECUS), It is based on two or more cylinder internal 
pressure PCYL1 and PCYL2 with which it was detected, and two or more computed volume of combustion 
chamber VCC1 and VCC2. A pressure judging characteristic calculation means to compute the pressure 
judging characteristic (polytropic-index m) showing the change condition of the cylinder internal pressure 
PCYL in an actuation stroke (ECUS), It is characterized by having an operating state judging means (ECUS) 
to judge an internal combustion engine's 1 operating state based on the computed pressure judging 
characteristic. 

[0006] While detecting cylinder internal pressure, respectively by whenever [ within the same actuation 
stroke of 1 combustion cycle / two or more mutually different crank angle ] according to this internal 
combustion engine's operating state judging equipment, the volume of combustion chamber corresponding 
to two or more crank angles is computed, respectively. And based on two or more of such cylinder internal 
pressure and volume of combustion chamber, the pressure judging characteristic showing the change 
condition of the cylinder internal pressure in the actuation stroke is computed, and an internal combustion 
engine's operating state is judged based on the computed pressure judging characteristic. 
[0007] Cylinder internal pressure changes according to the fixed Ruhr according to the operating state of the 
internal combustion engine which makes representation the switching condition of an inlet valve and an 
exhaust valve. For example, cylinder internal pressure changes by closing a combustion chamber according 
to the volume of combustion chamber which becomes settled in whenever [ crank angle ] like the 
compression stroke which both an inlet valve and an exhaust valve close, or an expansion line. On the other 
hand, cylinder internal pressure takes an almost fixed value irrespective of volume of combustion chamber 
by opening a combustion chamber wide like the intake stroke which an inlet valve or an exhaust valve 
opens, or an exhaust air line. Therefore, since the pressure judging characteristic computed as mentioned 
above based on two or more cylinder internal pressure and volume of combustion chamber reflects an 
internal combustion engine's operating state good, it can judge an internal combustion engine's operating 
state appropriately with this pressure judging characteristic. Moreover, since the change condition of 
cylinder internal pressure is detected directly, it can judge with sufficient responsibility quickly. 
Furthermore, in the change condition of cylinder internal pressure, since whenever [ engine-speed or throttle 
valve-opening ] does not influence directly, while becoming possible to perform the judgment based on a 
pressure judging characteristic simple using the fixed decision value which is not concerned with whenever 
[ engine-speed or throttle valve-opening ], whenever [ throttle valve-opening ] can judge with a sufficient 
precision also in a big heavy load field. And according to an internal combustion engine's operating state 
judged as mentioned above, it becomes possible by controlling the fuel amount of supply, ignition timing, 
etc. to attain optimization of those control. 

[0008] Invention concerning claim 2 is characterized by the operating state judged by the operating state 
judging means being a switching condition (actuation pattern) of inlet- valve 3 a and exhaust valve 3b in the 
operating state judging equipment of the internal combustion engine of claim 1 . 

[0009] According to this configuration, the switching condition of an inlet valve and an exhaust valve can be 
appropriately judged as an internal combustion engine's operating state by the judgment of the operating 
state judging means based on a pressure judging characteristic. Not only completion of a change-over of 
actuation/halt of the inlet valve between all the cylinder operation modes and **** operation modes in the 
internal combustion engine having a **** device but failure of the inlet valve of the usual internal 
combustion engine without a **** device or an exhaust valve etc. is included in the switching condition of 
the intake/exhaust valve in this case. 

[0010] Invention concerning claim 3 is set to the control unit of the internal combustion engine of claim 2. 
An internal combustion engine 1 Two or more gas columns 3 (#l-#6), By suspending actuation of inlet- 
valve 3a of some gas columns 3 (#l-#3) of two or more gas columns 3 (#l-#6) at least according to 
operational status, it is characterized by having the **** device 4 in which operation of some gas columns 3 
(#l-#3) is stopped. 

[001 1] With this configuration, completion of a change-over of actuation/halt of the inlet valve between all 
cylinder operation modes and **** operation mode etc. can be appropriately judged in the internal 
combustion engine having a **** device by the judgment of an operating state judging means, 
consequently, the case of the former which makes inlet-pipe internal pressure a parameter since invention of 
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claim 1 was described — the judgment » simplicity ~ it can carry out with a quickly and sufficient precision. 
[0012] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained to a 
detail, referring to a drawing. Drawing 1 shows the outline configuration of the judgment equipment by this 
operation gestalt, and the internal combustion engine which applied this. 

[0013] it is shown in this drawing — as — this internal combustion engine (henceforth an "engine") 1 — for 
example, a V type 6-cylinder type DOHC gasoline engine — it is — that right bank 2R — the 1- the 3rd three 
gas column 3 (#l-#3) — left bank 2L — the 4- the 6th three gas column 3 (#4-#6) is formed, respectively. 
The **** device 4 for performing operation by the **** operation mode mentioned later is formed in right 
bank 2R. In addition, in drawing 1 , about the component prepared in common with each gas column 3, in 
order to avoid complicated-ization of a drawing, the 1st cylinder of a reference mark is given only to 3 (#1). 
[0014] This **** device 4 is connected to the hydraulic pump (not shown) through Oilways 6a and 6b. 
Moreover, between the hydraulic pump and the **** device 4, the solenoid valves 7a and 7b for the object 
for inlet valves and exhaust valves are arranged. It connects with ECU5 mentioned later electrically, and 
Oilways 6a and 6b are opened [ solenoid valves / these solenoid valves 7a and 7b are all the things of a 
normally closed mold, and ] and closed, respectively by carrying out ON/OFF control by the driving signal 
from ECUS. That is, oil pressure is supplied to the **** device 4 from a hydraulic pump by opening 
Oilways 6a and 6b by solenoid valves 7a and 7b being turned on by each at the time of**** operation 
mode, thereby — the 1- of right bank 2R — by intercepting between inlet- valve 3 a and air inlet cams (not 
shown) and between exhaust valve 3a and exhaust cams (not shown) in 3 (#l-#3), respectively, inlet- valve 
3a and exhaust valve 3b of each gas column 3 will be in a idle state (closing condition), and the 3rd cylinder 
of an engine 1 is operated by **** operation mode. 

[0015] On the other hand, at the time of all cylinder operation modes, contrary to the above, both the 
solenoid valves 7a and 7b are turned off, and supply of the oil pressure from the hydraulic pump to the **** 
device 4 is suspended by closing Oilways 6a and 6b. thereby — the 1- of right bank 2R — in 3 (#l-#3), 
cylinder [ 3rd ] inlet- valve 3 a and exhaust valve 3b of each gas column 3 will be in flight readiness by the 
cut off state between inlet- valve 3 a and an air inlet cam and between exhaust valve 3b and an exhaust cam 
being canceled. Moreover, the cam shaft which prepared these air inlet cams and exhaust cams By 
connecting with the crankshaft 12 through the timing chain (not shown [ both ]), and opening and closing 
inlet- valve 3 a and exhaust valve 3b to the timing of whenever [ predetermined crank angle ] according to 
rotation of a crankshaft 12 Combustion of 1 cycle by four actuation strokes of inhalation of air, 
compression, expansion, and exhaust air is performed in the combustion chamber (not shown) of a gas 
column 3. 

[0016] Moreover, the inlet pipe 8 is connected to each gas column 3 (#l-#6) through inlet-manifold 8a. The 
injector 9 is attached in each tee 8b of inlet-manifold 8a so that the suction port (not shown) of each gas 
column 3 may be attended. Actuation and fuel injection duration TOUT of these injectors 9 are controlled 
by the driving signal from ECU5, and at the time of all cylinder operation modes, all the injectors 9 operate, 
a fuel is turned to each suction port and they inject it. On the other hand, at the time of **** operation mode, 
the fuel injection by three injectors 9 of right bank 2R is suspended. 

[0017] As mentioned above, at the time of**** operation mode, three the 1st - the 3rd gas column 3 (#l-#3) 
of right bank 2R are stopped by a halt of inlet- valve 3a and exhaust valve 3b, and halt of the fuel injection of 
an injector 9. On the other hand, at the time of all cylinder operation modes, while six gas columns 3 (#l-#6) 
are operated altogether, these are operated in order of #1 ->#5 ->#3 ->#6 ->#2 ->#4. 

[0018] Moreover, the ignition plug 10 and the cylinder internal pressure sensor 1 1 cylinder internal pressure 
detection means are formed in each gas column 3. Each point fire plug 10 is connected to ECU5 through the 
distributor (not shown), and the ignition timing IGLOG is controlled by the driving signal from ECUS. 
Moreover, each cylinder internal pressure sensor 1 1 is a thing piezoelectric-device type [ for example, ], 
detects the cylinder internal pressure PCYL which is a pressure in the combustion chamber (not shown) of a 
gas column 3, and sends the detecting signal to ECU5. 

[0019] Moreover, the TDC sensor 13 and the gas column distinction sensor 14 are attached in the perimeter 
of a crankshaft 12, Rather than the top dead center (TDC) at the time of charging-stroke initiation of each 
gas column of an engine 1 , the TDC sensor 1 3 is a location whenever [ in front of a predetermined include 
angle / crank angle ], and outputs a TDC signal pulse. ECUS computes an engine speed NE from this TDC 
signal pulse. Moreover, the gas column distinction sensor 14 outputs the gas column distinction signal pulse 
CYL whenever [ predetermined crank angle / of a specific gas column ] in a location, and the signal pulse 
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CYL is also sent to ECU5. 

[0020] Furthermore, the detecting signal showing the engine water temperature TW which is the 
temperature of the cooling water which circulates through the inside of the body of an engine 1 is inputted 
[ from the absolute-pressure sensor 1 5 of inhalation of air formed in the downstream rather than the throttle 
valve (not shown) of an inlet pipe 2 ] into ECU5, respectively from the engine water temperature sensor 16 
which the detecting signal showing the absolute pressure PB A of inhalation of air formed in the body of an 
engine 1. 

[0021] ECUS constitutes a volume-of-combustion-chamber calculation means, a pressure judging 
characteristic calculation means, and an operating state judging means in this operation gestalt. ECU5 
consists of microcomputers which consist of an I/O interface, CPU, RAM, ROM (neither is illustrated), etc. 
The detecting signal from various sensors, such as the cylinder internal pressure sensor 1 1 mentioned above, 
is inputted into CPU, respectively, after A/D conversion and plastic surgery are made with an I/O interface. 
Based on these detecting signals, according to the control program beforehand memorized by ROM, CPU 
distinguishes the operational status of an engine 1 and performs various kinds of control processings based 
on the result. 

[0022] By outputting a driving signal to solenoid valves 7a and 7b based on the result, CPU controls the 
**** device 4 and, specifically, performs a change-over of all cylinder operation modes and **** operation 
mode while it determines by any an engine 1 shall be operated between all cylinder operation modes and 
**** operation mode. Moreover, according to the detecting signal of the cylinder internal pressure sensor 
1 1, as it mentions later, the actual switching condition of inlet- valve 3 a and exhaust valve 3b is judged. 
Furthermore, further, according to the switching condition of inlet- valve 3a and exhaust valve 3b etc., the 
fuel injection duration TOUT of an injector 9 and the ignition timing IGLOG of an ignition plug 10 are 
calculated, and CPU outputs the operational status of an engine 1 , the determined operation mode, and the 
driving signal based on the result. 

[0023] Hereafter, judgment processing of the switching condition of inlet- valve 3a performed by ECU5 and 
exhaust valve 3b is explained, referring to drawing 2 - drawing 4 . In this judgment processing, as shown in 
drawing 2 (a), in each actuation stroke of 1 combustion cycle, the cylinder internal pressure PCYL is 
sampled by whenever [ two predetermined crank angle ] by the cylinder internal pressure sensor 11, and it 
memorizes as the 1st and 2nd cylinder internal pressure PCYL1 and PCYL2, respectively. Moreover, the 
volume of the combustion chamber corresponding to these two crankshafts is computed as the 1 st and 2nd 
volume of combustion chamber VCC1 and VCC2 (only an expansion stroke is shown in this drawing (a)). 
[0024] Subsequently, between the 1st and 2nd cylinder internal pressure PCYL1 and PCYL2 for which it 
asked as mentioned above, and the 1st and 2nd volume of combustion chamber VCC1 and VCC2, the 
following relational expression (1) consists of the ability of the change of state in each actuation stroke to 
regard it as polytropic change in each actuation stroke. 
PCYL1 and VCClm = PCYL2 and VCC2m ... (1) 

Here, a value m is a polytrope (volume) characteristic (pressure judging characteristic) showing the change 

of state in each actuation stroke. A formula (2) will be realized, if a formula (1) can deform like degree type 

(l) 1 and the logarithm of the both sides of this formula (l) f is taken. 

(VCC1/VCC2) m =PCYL2/PCYL1 ... (1)' m = log(vccl/vcc2) PCYL2/PCYL1 ... (2) 

[0025] Subsequently, polytropic-index m of each actuation stroke is computed by applying the 1st and 2nd 

cylinder internal pressure PCYL1 and PCYL2 and the 1st and 2nd volume of combustion chamber VCC1 

and VCC2 for which this formula (2) was asked in each actuation stroke. It is as follows when the range 

which this polytropic-index m can take is described for every operation mode with reference to drawing 2 . 

a. As shown in all cylinder operation mode (inlet- valve and exhaust valve actuation) drawing 2 (a), like a 
compression stroke and an expansion line, both inlet- valve 3 a and exhaust valve 3b have closed, and the 
range of polytropic-index m is in agreement with the range (for example, 1 .2<=m<=1.4) which can usually 
be taken by the combustion chamber being closed. On the other hand, an inhalation-of-air line becomes a 
polytropic index m**0 in order to show the almost fixed pressure which the cylinder internal pressure PCYL 
**(ed) to the pressure in an inlet pipe 8 or an exhaust pipe because inlet-valve 3a or exhaust valve 3b is open 
like an exhaust air line. 

b. Since inlet-valve 3a and exhaust valve 3b stop and it changes according to a repetition of compression 
and expansion of the working medium to which the cylinder internal pressure PCYL existed before **** 
operation mode at the combustion chamber also in which actuation stroke of inhalation of air, compression, 
expansion, and exhaust air as shown in **** operation mode (inlet- valve and exhaust valve halt) drawing 2 
(b), it is set to 1 .2<=m<=l .4. 
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c. When inlet-valve 3a is out of order to for example, **** operation mode directions, as for the condition of 
an inhalation-of-air valve action and exhaust valve ******, the case where exhaust valve 3b is out of order 
to all cylinder operation mode directions corresponds, in this case, while being set to m**0 only like an 
inhalation-of-air line since the cylinder internal pressure PCYL serves as about 1 law as shown in drawing 2 
(c), it is set to 1.2<=m<=1.4 in other actuation strokes. 

d. The condition of exhaust valve actuation and inlet-valve ****** is set to 1.2<=m<=1.4 in other actuation 
strokes while it is set to m**0 only like an exhaust air line contrary to the case of Above c as the case where 
inlet- valve 3 a is out of order to all cylinder operation mode directions corresponds and it is shown in 
drawing 2 (d) when exhaust valve 3b is out of order to **** operation mode directions or. 

[0026] When the behavior of polytropic-index m in four actuation pattern a-d of the above intake/exhaust 
valves 3 a and 3b is summarized, it is as being shown in drawing 3 and drawing 4 . That is, the combination 
of the actuation stroke set to m**0 (or 1 .2<=m<=l .4) differs altogether between actuation pattern a-d. 
Therefore, in this judgment processing, while setting up beforehand threshold A (for example, 1.0) which 
can judge the size of polytropic-index m, the actuation pattern of intake/exhaust valves 3 a and 3b is judged 
for polytropic-index m computed in four actuation strokes with the combination of that comparison result 
[ threshold A / respectively ]. 

[0027] Thereby, the actuation pattern of intake/exhaust valves 3a and 3b can judge appropriately any of 
pattern a-d they are. For example, when m<A (the double-plate column of drawing 4 ) is materialized by the 
inhalation-of-air line like an exhaust air line, the actuation pattern of intake/exhaust valves 3 a and 3b can 
judge with their being all cylinder operation modes. In addition, although the above-mentioned explanation 
explained the actuation patterns c and d as a condition that inlet-valve 3 a or exhaust valve 3b is out of order, 
it can also judge with the condition that the change-over of inlet- valve 3 a or exhaust valve 3b is not 
completed at the time of the shift to all cylinder operation modes from **** operation mode. Therefore, 
according to this operation gestalt, discernment of all cylinder operation modes and **** operation mode, 
completion of a change-over of the intake/exhaust valves 3 a and 3b between both operation modes, and 
existence of failure of intake/exhaust valves 3 a and 3b can be appropriately judged by the above-mentioned 
technique. 

[0028] Moreover, since the actuation pattern of intake/exhaust valves 3a and 3b is judged using polytropic- 
index m computed from the change condition of the cylinder internal pressure PCYL according to this 
operation gestalt, the judgment can be quickly performed with sufficient responsibility rather than the case 
of the former which makes inlet-pipe internal pressure a parameter. Furthermore, while being able to 
perform the judgment based on polytropic-index m simple using fixed threshold A as shown in the operation 
gestalt since whenever [ engine-speed NE or throttle valve-opening ] does not influence polytropic-index m 
directly, whenever [ throttle valve-opening ] can judge with a sufficient precision also in a big heavy load 
field. And according to the actuation pattern of the intake/exhaust valves 3a and 3b judged as mentioned 
above, optimization of those control can be attained by determining fuel injection duration TOUT, ignition 
timing IGLOG, etc. 

[0029] In addition, this invention can be carried out in various modes, without being limited to the explained 
operation gestalt. For example, although detection of the cylinder internal pressure PCYL and calculation of 
volume of combustion chamber VCC are performed by whenever [ two crank angle ] in each actuation 
stroke, the number may be increased, polytropic-index m is computed in two points which adjoin each other 
in that case, and you may make it compute those averages with an operation gestalt. Moreover, although 
constant value was adopted as threshold A which judges the size of polytropic-index m, you may make it 
switch or amend this threshold A according to the parameter showing the operational status of an engine 1 , 
for example, engine-speed NE, the absolute pressure PBA of inhalation of air, the engine water temperature 
TW, etc. 

[0030] Moreover, although an operation gestalt is the example which applied this invention to the engine 1 
equipped with the **** device 4, it is natural. [ of this invention being applied to the judgment of failure of 
the intake/exhaust valve of an engine without a **** device ] Furthermore, although the actuation pattern 
(switching condition) of intake/exhaust valves 3 a and 3b is judged as an operating state of an engine 1 with 
the operation gestalt, it is possible not only this but to use the technique of this operation gestalt for the 
judgment of other operating states of an engine 1 suitably. In addition, it is possible to change the 
configuration of details suitably within the limits of the meaning of this invention. 
[0031] 

[Effect of the Invention] As explained in full detail above, the operating state judging equipment of the 
internal combustion engine of this invention has the effectiveness of simplicity, being able to judge with a 
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quickly and sufficient precision for the operating state of the internal combustion engine which makes the 
switching condition of an induction-exhaust valve representation. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2 ] 
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[Translation done.] 
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